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(54) Composition for treating renal failure 

(57) The invention provides an enteral composition 
for providing nutrition to renal patients. The enteral com- 
position includes an effective amount of a protein 
source including whey protein and free amino acids that 
provide essential as well as nonessential amino acids. 
The composition is calorically dense and has a moder- 
ate osmolality. 
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Description 
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failure, the composition having a caloric density of 1.6 to 2.25 kcal/ml. 

In another aspect, the invention provides use of a protein source, including whey protein and free amino acids, and 
a lipid source in the preparation of an enteral composition for preventing or treating renal failure in a patient at risk of or 
having renal failure, a lipid source containing medium chain triglycerides and comprising 1 8% to 28% of the total caloric 
•*» content th» composition. 

The composition is ideally suited for the treatment of acute or chronic renal patients requiring a balanced, low pro- 
tein diet. Further, because the composition has a very high caloric density, it provides patients sufficient energy with 
restricted water intake. Moreover, the composition promotes ease of adjusting daily fluid needs. 

The composition is convenient to use because it may be provided in a shelf-stable, ready-to-use liquid form. Fur- 
10 ther, the risk of contamination during preparation is reduce. 

Additional features and advantages of the invention are described in, and will be apparent from, the detailed 
description of the presently preferred embodiments. 

Embodiments of the invention are now described by way of example only. 

The kidneys play a critical role in maintaining the body's physiologic milieu. The kidneys excrete, secrete, synthe- 
15 size, regulate, and degrade metabolic substances as well as participate in the metabolism of hormones. When these 
functions deteriorate as a result of renal failure, various metabolic abnormalities occur that impinge on nutritional status. 
Moreover, as renal failure progresses, accumulation of toxic substances further affects the body's nutritional and meta- 
bolic states, causing an increased requirement for nutrients. 

Nutritional support of patients requires prevention, recognition and treatment of nutritional depletion that may occur 
20 with illness, such as renal failure. The goals of nutritional support include stabilising metabolic state, maintaining body 
mass, and/or facilitating growth in the presence of disease. With respect to renal failure, the role of nutritional support 
is to prevent or reverse associated malnourished states, minimise the adverse effects of nutrients and metabolites that 
are inadequately excreted, and favourably affect the progression and outcome of renal failure. 

This invention provides a product that is specifically directed to meet the needs of patients suffering from renal fail- 
25 ure. To this end, the invention provides an amino acid based, liquid ready-to-use composition having a very high caloric 
density with a moderate osmolality. 

Due to a variety of factors, uremic patients suffering from renal failure are often in a negative nitrogen balance and 
tend to lose muscle mass. In order to counteract such conditions, the composition incorporates a protein source having 
a specially blended amino acid profile that is specifically designed for renal patients. The protein source contains free 
30 amino acids and whey protein. 

The composition preferably provides an optimal essential amino acid to non-essential amino acid ratio ranging from 
approximately 2:1 to 4:1. For example, the essential to non-essential amino acid ratio is approximately 2:1. In such a 
composition, the essential amino acids may provide 23.0 g/l and the nonessential amino acids may provide 1 1.4 g/l of 
the composition. The resulting high quality protein source enhances nitrogen utilisation in the uremic patient by provid- 
35 ing the needed precursors for protein synthesis in proportions that minimise excessive formation of urea. 

As one skilled in the art will appreciate, the whey protein used in the composition can be in a variety of forms with- 
out departing from the scope of the invention. For example, the whey protein can be an intact protein and/or hydrolyzed 
protein (i.e. peptides produced by a protein degradation). 

The specific amino acid profile of the composition provides the key advantages outlined above for the treatment of 
ao renal failure patients. The amino acid profile preferably contains the following amino acids in the approximate recited 
mole percent ranges. 
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Amino Acid 



L-Valine 



L-Leucine 



L-lsoleucine 



L-Threonine 



L-Methionine 



L- Lysine 



L-Tryptophan 



L-Histidine 



L-Arginine 



L-Proline 



Glycine 



L-Alanine 



L-Serine 



L-Tyrosine 



L-Cysteine 



L-Aspartic Acid 



L-Glutamic Acid 



Mole Percent 
Ranges 



10 0»«^ 



8.0 to 9.7 



6.8 to 8.2 



5.7 to 6.9 



6.5 to 7.9 



5.5 to 6.6 



L-Phenylalanine 5.3 to 6.4 



1.4 to 1.6 



6.3 to 7.6 



6. 1 to 7.4 



3.9 to 4.8 



7. 1 to a.6 



6.1 to 7.4 



3.0 to 3.7 



0.5 to 0.8 



0.6 to 1.1 



2.0 to 3.4 



2.7 to 4.7 
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The protein source of the composition preferably provides approximately 5 to 10% of the total calories of the com- 
position. For example the protein source comprises approximately 6.9% of the total calories of the composition This 
amount coupled with ttie ratio of essential to non-essential amino acids helps maintain a positive nitrogen balance with 
low protein intake, while contributing to the control of uremia. 

nv a ^^ ydra ^ P [f ferab ' y Pr ° vlde approximate, y 50% to 65% of *e total caloric content of the composition For 
example the carbohydrate source is approximately 58.1 % of the total caloric content of the composition. A number of 
carbohydrates can be used, including maltodextrin and hydrolyzed corn starch 

ohhIM 52? S ^ UfC : e S f composition includes a mixture ° f medium-chain triglycerides (MCT) and long-chain triglyc- 
endes (LCT). The lipid source provides approximately 25% to about 40% of the caloric content of the composition For 
example, the lipid I source provides approximately 35% of the caloric content of the composition. This amount coupled 
with the use of MCTs provides a calorically<iense energy source that allows for better fat absorption 

The lipid profile of the composition is designed to meet essential fatty acid needs (omega-3 and omega-6) while 
also keeping MCT content high and LCT content low compared with prior formulas. For example, the lipid source 
includes at least 70% medium-chain triglycerides. In a preferred embodiment, the medium-chain triglyceride source is 
fractionated coconut oil. 

n , J** "!T e of MCTs ' n *• "P" source P rovid es a variety of benefits over prior formulations. For instance, the inclusion 
of MCT o.l ensures ttiat the diet may be used in patients with concomitant malabsorption syndromes, which often 
occurs in patients with renal failure. Such medium-chain triglycerides are easily absorbed and metabolized in the renal 
Kit M ° re °I er ' the P[ ef ^ed 70:30 ratio sufficiently satisfies patients' high caloric requirements without creating fat 

™fJlT ,'°? S u COV " p( f tion P rovides a ™ re calorically dense energy source as compared with products 
comprised of only long-chain triglycerides. 

The remainder of the lipid source is a mixture of long-chain triglycerides. Suitable sources of long-chain triglycer- 

Lrl S H ar6 ^H?* ?' "» ,eCithin and residual mi,kfat - ^ lj P id P^i'es containing such fong-chain triglycerides 

are designed to have a polyunsaturated fatty acid omega-6 (n-6) to omega-3 (n-3) ratio of approximately 1:1 to 10:1 . In 
an embodiment, the composition includes an omega-6 to omega-3 ratio of 41 

In addition to the requirements for protein, carbohydrate and lipid, renal patients also have elevated requirements 
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of certain vitamins, minerals and trace elements. The composition includes a specialised vitamin profile. However, the 
electrolytes and minerals are excluded or minimised to allow flexibility in the adding of minerals/electrolytes for the pre- 
scribing caretaker. 

Preferably, the composition provides 100% of the U.S. RDA of vitamins in 2000 kcal. In an embodiment, composi- 
tion includes only water-soluble vitamins. Water-soluble vitamins, which are lost in dialvsis. are often Hef irient in uren*c 
patients. Tai soluble viiamins, whicn are not lost during dialysis and can accumulate to toxic levels, are excluded from 
the composition to avoid their possible toxic effects. 

Certain key vitamins are added at increased levels in order to meet the specific needs of the renal patient For 
example, hyperphophatemia can inhibit folate uptake in the cell. As a result, the composition preferably includes at least 
150% of the U.S. RDA of folic acid. Likewise, pyridoxine metabolism is altered in uremia, and deficiencies are likely to 
develop. Thus, the composition preferably includes at least 350% of the U.S. RDA of vitamin B 6 . 

With respect to the supplemented select minerals, only those minerals that are beneficial to the patients' conditions 
are added. In this regard, zinc as well as selenium are supplemented to prevent possible deficiencies of same. In an 
embodiment, 10 to 30 mg per 2000 calories of zinc is provided; whereas, 40 to 120 meg per 2000 calories of selenium 
is provided. In a preferred embodiment, 14 mg of zinc and 50 meg of selenium is provided in the composition. 

As noted above, the composition is preferably free of electrolytes. Patients with renal failure are unable to excrete 
electrolytes normally. Thus, through carefully selected ingredients, use of demineralized maltodextrin and electrolyte- 
free amino acids, the formula is virtually electrolyte free. As a result, the composition minimises accumulation of elec- 
trolytes in the blood and permits a clinician controlled intake of these nutrients. Patients have maximum flexibility in cus- 
tomising their diet according to their electrolyte requirements. 

The composition is a ready-to-use enteral formulation. Unlike many prior formulations, the composition provides a 
convenient and easy to use product. Providing the composition in liquid form results in decreased risk of contamination 
as well as less waste as compared to prior powder formulas. 

The composition can be used as a supplement or for total enteral nutritional support. The composition can be tube- 
fed to a patient, or fed by having the patient drink it. Uniquely, the composition has a moderate osmolality, facilitating 
easy tolerance for renal patients. In an embodiment, the composition has an osmolality of approximately 400 to 800 
mOsm/kg. In a preferred embodiment, osmolality of the composition is approximately 600 mOsm/kg. 

Many renal patients have increased energy needs while at the same time are fluid restricted. Therefore, providing 
high caloric intake to patients is critical for treating renal failure. To this end, the composition not only provides a ready- 
to-use product but also provides a product that is calorically dense. In an embodiment, the composition has a caloric 
density of approximately 1 .6 kcal/ml to approximately 2.25 kcal/ml. Preferably, the caloric density of the composition is 
2.0 kcal/ml. The composition thereby provides patients sufficient energy with restricted water intake. 

The composition is preferably utilised to treat or prevent renal failure. Typically, on average, approximately 2000 
kcal of the composition will be given per day to a renal patient. Of course, some patients with very high requirements 
will require substantially more composition and some patients with lower requirements, and/or weights, may require 
less composition. As one skilled in the art will recognise, the administration of the composition may be varied to refine 
the responsiveness of the renal failure patient in the particular clinical circumstances at hand. For instance, key factors 
that affect the amount of composition to be administered include the progress and extent of renal failure, the presence 
of complications or the disease states, and whether or not dialysis is concurrent. These factors and the degree of die- 
tary protein restriction, if any, are balanced to arrive at optimal maintenance. 

The effectiveness of the dietary program may be monitored by well known assays for assessing renal function in 
dialysed or non-dialysed patients as appropriate. Suitable examples include serum urea nitrogen (SUN), SUN/creati- 
nine ratio, urea nitrogen appearance and glomerular filtration rate for creatinine. Other diagnostic mechanisms will be 
apparent to the ordinary person skilled in the art. 

By way of example, and not limitation, an example of a suitable composition that may be used is as follows. 

The composition includes the following ingredients: water; maltodextrin, medium-chain triglycerides, (MCT source: 
fractionated coconut oil) ; canola oil; whey protein concentrate; modified corn starch, L-valine; corn oil; L-arginine, L-his- 
tidine. L-methionine, L-phenylalanine; L-leucine; L-lysine acetate; L-isofeucine; soy lecithin, glycine; L-threonine L- 
alanine; L-proline; choline bitartrate; L-tryptophan; L-serine; ascorbic acid; L-carnitine; taurine; zinc sulphate; niacina- 
mide; calcium pantothenate; pyridoxine hydrochloride; biotin; riboflavin; thiamine mononitrate; folic acid; sodium 
selenate and cyanocobalamin. 

The composition has the following nutrient composition (per 500 kcal): 
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Nutrient 
Composition 


Amount 


% U.S. 
RDA' 


Protein 


8.6 g 


19 



Carbohydrate 



Fat- 



Water 



Vitamin C 



Vitamin Bi 



Vitamin B2 



Niacin 



Vitamin B, 



Folic Acid 



Pantoth. Acid 



Vitamin B 12 



Biotin 



Choline 



Taurine 



L-Carnitine 



Zinc 



Selenium 



72.6 g 



20.6 g 



176 ml 



15 mg 



.38 mg 



.43 mg 



5 mg 



1.75 mg 



150 meg 



2.5 mg 



1.5 meg 



75 meg 



100 mg 



25 mg 



25 mg 



3.5 mg 



12.5 meg 



25 



25 



25 



25 



88 



38 



25 



25 



25 



** 



23 



** 



U.S. Recommended Daily Allow- 
ance for Adults and Children 4 or 
More Years of Age 
" U.S. RDA Not Established 

MCT Provides 1 4.4 grams Per 500 
Kcal 
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It should be understood that various changes and modifications to the presently preferred embodiments described 
herein mil be apparent to those skilled in the art. Such changes and modifications can be made without departing from 
the spirit and scope of the invention and without diminishing its attendant advantages. It is therefore intended that such 
changes and modifications be covered by the appended claims. 



45 Claims 

1. An enteral composition for treating renal failure comprising: 



a therapeutically effective amount of a protein source including free amino acids and whey protein, the protein 
source having an amino acid profile comprising L-valine. leucine. L-isoleucine, L-threonine. L-methionine L- 
ysme. L-phenylalanine, L-tryptophan, L-histidine. L-arginine, L-proline, glycine, L-alanine, L-serine, L-tyrosine 
L-cysteine. L-aspartic acid and L-glutamic acid. 

2. The use of a protein source including whey protein and free amino acids in the preparation of an enteral composi- 
tion for preventing or treating renal failure in a patient at risk of or having renal failure, the composition having a 
caloric density of 1 .6 to 2.25 kcal/ml. ^ 9 

3. The composition or use of claim 1 or claim 2 further comprising a mixture of medium and long-chain triglycerides 
having a ratio of approximately 1 :1 to 4:1 . 
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4. The use of a protein source, including whey protein and free amino acids, and a lipid source in the preparation of 
an enteral composition for preventing or treating renal failure in a patient at risk of or having renal failure, a lipid 
source containing medium chain triglycerides and comprising 18% to 28% of the total caloric content of the com- 
position. 

5 

3. Tmc uoc Gi CiciiiTi 4 in Wi"mCm imc lipiCi oOuiCc CGiTipi iScS iGi iy-Ci iciii t ir lyiyuei lutsS, ii'ic i ntruium vj iui iy-ui idti i lnyiyuer- 

ides ratio being approximately 1:1 to 4:1 . 

6. The use of claims 2 to 5 in which the protein source has an amino acid profile including L-valine, L-leucine, L-iso- 
10 leucine, L-threonine, L-methionine, L-lysine, L-phenylalanine, L-tryptophan, L-histidine, L-arginine, L-proline, gly- 
cine, L-alanine, L-serine, L-tyrosine, L-cysteine, L-aspartic acid and L-glutamic acid. 

7. The composition or use of claims 1, 4 or 5 having a caloric density of 1 .6 kcal/ml to 2.25 kcal/ml. 

is 8. The composition or use of claims 1 to 7 in which the protein source has an essential amino acid to nonessential 
amino acid ratio of approximately 2:1 to 4:1 . 

9. The composition or use of claims 1 to 8 further comprising water soluble vitamins but being essentially free of elec- 
trolytes and fat soluble vitamins. 

20 

10. The composition or use of claims 1 to 9 in which the whey protein comprises up to 50% of the protein source. 
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